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Leaf, bulb and root materials of Crinum campanulatum,
C. graminicola, C. macowanii, C. moorei and C. variabile
were tested for acetylcholinesterase inhibitory activity
in TLC- and microtitre plate assays. Leaves were not
very active, whereas bulbs and roots contained several
compounds with inhibitory activity. All species con-
tained a band corresponding to galanthamine on the
TLC plate.
Alzheimer’s disease is one of the most prevailing diseases
of cognitive dysfunction in the elderly (Shetty and
Woodhouse 1999). An important approach to treat
Alzheimer’s disease is inhibition of the enzyme acetyl-
cholinesterase (AChE). Recently, an Amaryllidaceae alka-
loid, galanthamine, has been registered in a number of
countries as an AChE inhibitor. In a screening of
Amaryllidaceae alkaloids for AChE inhibitory activity, seven
were active (López et al. 2002).
In our screening programme of plants used for mental dis-
eases in southern Africa we investigated plants used for
memory-related ailments (Risa et al. 2004). We found that
Crinum moorei (Amaryllidaceae), which is traditionally used
for memory problems, had AChE inhibitory activity. In a broad
screening of Amaryllidaceae species Rhee et al. (2001)
found that Crinum x powellii Baker contained several AChE
inhibitors. We therefore wanted to investigate a number of
South African Crinum species for AChE inhibitory activity.
Materials of C. campanulatum Herb. and C. graminicola
Verdoorn were provided by the Witwatersrand National
Botanical Garden; C. macowanii Bak. and C. moorei Hook.
f. were provided by Val-Lea Vista Nursery, Pietermaritzburg,
and C. variabile (Jacq.) Herb was collected by Dr N Crouch
at the Groen River near Garies in Namaqualand (voucher
Crouch 777, NH). The materials were dried at 50°C.
Five hundred mg ground-up material was extracted with
10ml ethanol for 60min in an ultrasound bath. The extracts
were filtered and taken to dryness under vacuum. The
extracts were redissolved to 10mg ml–1.
10µl of plant extracts and 5µl 0.1mM galanthamine hydro-
bromide (Sigma) in methanol were spotted on a Merck Silica
gel 60 F254 TLC plate (0.2mm) and developed in chloro-
form:methanol 8:2. After developing the TLC plate, enzyme
inhibitory activity of the developed spots was detected using
Ellman’s method (Kiely et al. 1991, Rhee et al. 2001) as
described by Risa et al. (2004).
The TLC plate was sprayed with 5mM acetylthiocholine
iodide (ATCI) and 5mM 5,5´-dithiobis-(2-nitrobenzoic acid)
(DTNB) in 50mM Tris-HCl, pH 8 until the silica was saturat-
ed with the solvent. The plate was then sprayed with 3U ml–1
Acetylcholinesterase (AChE) from electric eel (type VI-s,
lyophilised powder, 317U mg–1 solid, 495U mg–1 protein)
(purchased from Sigma) dissolved in 50mM Tris-HCl, pH 8
at 37°C. After a few minutes a yellow background appeared,
with white spots for AChE inhibiting compounds. These were
observed and recorded within 5min. Using the indicated
concentrations of substrate and reagent lowered the detec-
tion limit to 4.6ng compared to the 14ng detection limit
obtained by Rhee et al. (2001).
False-positive reactions were eliminated by the methods of
Rhee et al. (2003). A TLC plate identical to the one in the TLC
assay was prepared. After developing the TLC plate, it was
sprayed with 5mM DTNB in 50mM Tris-HCl, pH 8. Then it was
sprayed with 5mM ATCI and 3U ml–1 AChE in 50mM Tris-HCl,
pH 8 at 37°C. After a few minutes a yellow background
appeared; occurrence of white spots indicated false-positive
reactions.
AChE activity was also measured using a 96-well
microplate assay (Ingkaninan et al. 2000, Rhee et al. 2001)
based on Ellman’s method. The yellow product, 5-thio-2-
nitrobenzoate, can be detected at 405nm. In the 96-well
plates, 25µl of 15mM ATCI in Millipore water, 125µl of 3mM
DTNB in 50mM Tris-HCl, pH 8, 0.1M NaCl, 0.02M MgCl2 x 6
H2O, 50µl of 50mM Tris-HCl, pH 8, 0.1% bovine serum albu-
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min, BSA, 25µl of plant extract at concentrations of 1, 0.5
and 0.25mg ml–1 (final conc. in assay: 0.1, 0.05 and
0.025mg ml–1) were added and the microplate was read five
times at 405nm every 13s in a Labsystems Multiscan EX
type 355 plate reader. Then 25µl of 0.22U ml–1 AChE were
added to the wells and the microplate was read again eight
times at 405nm every 13s. The rate of reactions was calcu-
lated by Multiskan EX software version 1.0 and Microsoft
Excel. Any increase in absorbance due to the spontaneous
hydrolysis of substrate was corrected by subtracting the rate
of the reaction before adding the enzyme. The percentage
inhibition was calculated by comparing the rates for the sam-
ples to the blank (10% methanol in buffer A).
The results from the microplate assay are given in Table 1.
Generally, the roots and the bulbs have higher activity than
the leaves, the only exception is C. variabile, where the
leaves and bulb are equally active and the roots have less-
er activity. Extracts of roots of C. moorei and bulbs and roots
of C. macowanii have the highest level of activity.
The results from the TLC assay are pictured in Figure 1.
The white spots in the plates to the right in the figure are
false-positive reactions, where the spots are not due to
enzyme inhibition. When the false-positive spots are sub-
tracted it becomes clear that the leaves are not very active,
whereas the bulbs and roots contain several active com-
pounds. This is in accordance with the results from the
microplate assay. The banding pattern is very similar for the
species where more plants were tested.
C. campanulatum bulbs contained three and the roots four
active bands. C. gramincola bulb extract had two faint bands,
whereas the roots had four bands. C. macowanii bulbs had
three active bands and the roots two. C. moorei bulb and root
extracts both had five active bands. Bulbs of C. variabile had
three active bands, whereas the roots had four.
All species had a band that corresponded in Rf-value to
galanthamine, which is known to be present in C. macowanii
(Tanahashi et al. 1990), C. moorei (Viladomat et al. 1997)
and C. variabile (Tanahashi et al. 1990). C. campanulatum
and C. graminicola have not been chemically investigated.
C. campanulatum had an active band, which was stronger
than the band corresponding to galanthamine.
Fennell and Van Staden (2001) reviewed the pharmaco-
logical activity of alkaloids isolated from Crinum species. Of
the alkaloids reported present in Crinum species only galan-
thamine is a known inhibitor of acetylcholinesterase, howev-
er the active spots on the TLC plates (Figure 1) might well
be known alkaloids. Further work on the isolation of these
active compounds is required.
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Figure 1: Acetylcholinesterase inhibitory activity of Crinum sp. using the TLC assay. White spots indicated AChE inhibition. The TLC plates
to the right indicated false-positive reactions, where the spots are not due to enzyme inhibition. (The order of the extracts corresponds to the
order of extracts in Table 1)
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